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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a field of com-
munications technologies, including a device control
method, an electronic device, and a storage medium.

BACKGROUND

[0002] With the development of intelligent hardware
technologies, intelligent household devices are increas-
ingly used in the home environment. In related technol-
ogies, for the convenience of a user, one control device,
such as a controller, a smart phone, a tablet computer,
and the like, can control a plurality of intelligent household
devices. In the actual application process, the user can
search for a target device to be controlled through the
control device, thereby controlling the target device
through the control device. However, when the number
of intelligent household devices controlled by the control
device is large, in actual use, the user needs to search
for the target device to be controlled from multiple intel-
ligent household devices each time. This process not on-
ly takes a long search time, but also is cumbersome in
operation, which is not conducive to the user’s experi-
ence.

WO 2010/064167 A2 relates to methods for selecting
and controlling devices.

WO 2016/192916 A1 relates to an intuitive way to point,
access and control appliances and other objects in build-
ing interiors.

US 2005/225453 A1 relates to a method for controlling
a predetermined control-targeted device using three di-
mensional pointing.

SUMMARY

[0003] The present disclosure provides a method for
controlling a controlled device, a control device, and a
storage medium.

[0004] According to a first aspect of the presentinven-
tion, there is provided a method for controlling a control-
led device such as a household device according to claim
1. The method is used for a control device that is capable
of establishing a first communication connection with at
least one controlled device according to a first commu-
nication protocol and establishing a second communica-
tion connection with the at least one controlled device
according to a second communication protocol, and in-
cludes: sending, by the control device, a parameter for
establishing the first communication connection to the at
least one controlled device through the second commu-
nication connection established with the at least one con-
trolled device in advance, the parameter comprising at
least a connection identifier, a key, or a communications
band; establishing, by the control device, the first com-
munication connection with at least one controlled device
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in response to a control device entering a control state
according to the parameter, acquiring, by the control de-
vice, a preset communication index corresponding to the
first communication connection and determining, by the
control device, relative position information with respect
to the at least one controlled device according to the pre-
set communication index, determining, by the control de-
vice, one of the controlled devices as a target device
based on the relative position information, and controlling
the target device; selecting, by the control device, the
second communication protocol with low power con-
sumption to establish the second communication con-
nection, such that the power consumption of using the
second communication connection for data transmission
is less than that of using the first communication connec-
tion for data transmission.

[0005] Preferably, the relative position information with
respect to the at least one controlled device includes a
distance from and a relative angle to the controlled de-
vice. Determining one of the controlled devices as the
target device based on the relative position information
further comprises: determining a controlled device of the
at least one controlled device as the target device when
adistance between the controlled device and the control
device indicated in the relative position informationis less
than a preset threshold and a relative angle of the con-
trolled device to the control device indicated in the relative
position information is within a preset range.

[0006] Preferably, the preset communication index
comprises a signal strength or a signal transmission time
for determining the distance.

[0007] Preferably, the control device comprises a com-
munication module that is configured to establish the first
communication connection, the communication module
including an antenna array that is disposed at a top of
the control device and has at least two antennas, and
the preset communication index comprises a signal inci-
dent angle determined by the antenna array for deter-
mining the relative angle.

[0008] Preferably, controlling the target device com-
prises: generating a control signal according to a detect-
ed instruction and sending the control signal to the target
device through the second communication connection.

[0009] Preferably, a trigger condition for entering the
control state comprises at least one of: detecting that the
controldevice is picked up, or starting a preset application
program that is installed in the control device.

[0010] Preferably, after determining one of the control-
led devices as the target device based on the relative
position information, the method further comprises: dis-
playing an interface for controlling the target device on a
display interface of the control device.

[0011] Preferably, controlling the target device com-
prises: collecting and recognizing a voice signal to obtain
a recognition content; and generating a control signal
based on the recognition content and sending the control
signal to the target device through the second commu-
nication connection.
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[0012] Preferably, the first communication protocol for
establishing the first communication connection compris-
es any one of a WiFi protocol, a Bluetooth protocol, or a
UWB protocol; the second communication protocol for
establishing the second communication connection com-
prises any one of a short-range wireless communication
protocol or a mobile communication protocol; the short-
range wireless communication protocol comprises at
least any of an infrared protocol, a WiFi protocol, a Blue-
tooth protocol, a UWB protocol, or a ZigBee protocol; and
the mobile communication protocol comprises at least
any of a 3G communication protocol, a 4G communica-
tion protocol, a 5G communication protocol, a GSM com-
munication protocol, or a GPRS communication protocol.
[0013] According to a second aspect of the present
invention, there is provided a control device according to
claim 10. The control device is capable of establishing a
first communication connection with at least one control-
led device according to a first communication protocol
and establishing a second communication connection
with the at least one controlled device according to a
second communication protocol, and includes a proces-
sor and a memory for storing instructions executable by
the processor. The processor is configured to send a
parameter for establishing the first communication con-
nection to the at least one controlled device through a
second communication connection established with the
at least one controlled device in advance, the parameter
including at least a connection identifier, a key, or a com-
munications band; establish the first communication con-
nection with at least one controlled device in response
to a control device entering a control state, acquire a
preset communication index corresponding to the first
communication connection, determine relative position
information with respect to the at least one controlled
device according to the preset communication index, de-
termine one of the controlled devices as a target device
based on the relative position information, and control
the target device; in which a second communication pro-
tocol with low power consumption is selected to establish
the second communication connection, such that the
power consumption of using the second communication
connection for data transmission is less than that of using
the firstcommunication connection fordata transmission.
[0014] Preferably, the relative position information with
respect to the at least one controlled device includes a
distance from and a relative angle to the controlled de-
vice. The processor is configured to determine a control-
led device of the at least one controlled device as the
target device based on the relative position information
by determining that a distance between the controlled
device and the control device indicted in the relative po-
sition information is less than a preset threshold and a
relative angle of the controlled device to the control de-
vice indicated in the relative position information is within
a preset range.

[0015] Preferably, the preset communication index
comprises a signal strength or a signal transmission time
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for determining the distance.

[0016] Preferably, the control device comprises a com-
munication module that is configured to establish the first
communication connection, the communication module
including an antenna array that is disposed at a top of
the control device and has at least two antennas; and
the preset communication index comprises a signal inci-
dent angle determined by the antenna array for deter-
mining the relative angle.

[0017] Preferably, the processor is configured to con-
trol the target device by generating a control signal ac-
cording to a detected instruction and sending the control
signal to the target device through the second commu-
nication connection; or the processor is configured to
control the target device by collecting and recognizing a
voice signal to obtain a recognition content, and gener-
ating a control signal based on the recognition content
and sending the control signal to the target device
through the second communication connection.

[0018] Preferably, the first communication protocol for
establishing the first communication connection compris-
es any one of a WiFi protocol, a Bluetooth protocol, or a
UWB protocol; the second communication protocol for
establishing the second communication connection com-
prises any one of a short-range wireless communication
protocol or a mobile communication protocol; the short-
range wireless communication protocol comprises at
least any of an infrared protocol, a WiFi protocol, a Blue-
tooth protocol, a UWB protocol, or a ZigBee protocol; the
mobile communication protocol comprises at least any
of a 3G communication protocol, a 4G communication
protocol, 5G communication protocol, a GSM communi-
cation protocol, or a GPRS communication protocol.
[0019] According to athird aspect of the presentinven-
tion, there is provided a non-transitory computer-reada-
ble storage medium according to claim 13 having stored
therein a computer program that, when executed by a
processor, causes the processor to perform steps of any
one of methods as described above.

[0020] The technical solutions provided by the embod-
iments of the present disclosure may include the follow-
ing beneficial effects.

[0021] Inembodimentsofthe presentdisclosure, afirst
communication connection is established with at least
one controlled device in response to a control device en-
tering a control state. A preset communication index cor-
responding to the first communication connection is ac-
quired, and relative position information with respect to
the atleast one controlled device is determined according
to the preset communication index. One of the controlled
devices as a target device is determined based on the
relative position information, and the target device is con-
trolled. In the embodiment of the present disclosure, it is
possible to determine the target device based on a rela-
tive spatial position relationship between the devices,
and thus the user does not need to manually determine
the target device, thus reducing the user’s operation
steps, facilitating the user’s usage, and improving the
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user’s experience.

[0022] In the embodiments of the present disclosure,
since the target device is determined by the distance and
the relative angle between the control device and the
controlled device, it is possible to ensure the accuracy
of the determination results.

[0023] In the embodiments of the present disclosure,
the distance between the control device and the control-
led device can be determined by a signal strength or a
signaltransmission time ofthe communication signal dur-
ing the establishment of the first communication connec-
tion, which can ensure the accuracy of the determination
results.

[0024] In the embodiments of the present disclosure,
the control device includes acommunication module con-
figured to establish the first communication connection,
the communication module includes an antenna array,
the antenna array includes at least two antennas and is
disposed at a top of the control device, and a signal in-
cident angle of the communication signal during the es-
tablishment of the first communication connection is de-
termined by the antenna array, thereby determining the
relative angle between the control device and the con-
trolled device, which can ensure the accuracy of the de-
termination results.

[0025] In the embodiments of the present disclosure,
a parameterfor establishing the first communication con-
nection is sent to the at least one controlled device
through a second communication connection estab-
lished with the at least one controlled device in advance,
which ensure the accurate establishment of the first com-
munication connection.

[0026] In the embodiment of the present disclosure,
the control signal may be transmitted to the target device
through the second communication connection, which
ensures the accurate transmission of the control signal.
[0027] In the embodiments of the present disclosure,
conditions for determining that the control device enters
the control state are provided, which realizes the rapid
determination of the control state.

[0028] In the embodiments of the present disclosure,
after determining the target device, an interface for con-
trolling the target device can be displayed on a display
interface of the control device, thereby facilitating user
operations.

[0029] In the embodiments of the present disclosure,
it is possible to collect and recognize a voice signal to
obtain a recognition content, and then generate a control
signal according to the recognition content, and send the
control signal to the target device through the second
communication connection, thereby controlling the target
device by voice, further reducing the user’s operation
steps and improving the user’s experience.

[0030] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only, and are not restric-
tive of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate exemplary embodiments consistent with the
present disclosure and, together with the description,
serve to explain the principles of the present disclosure.

Fig. 1 is a schematic diagram showing an architec-
ture of a control system according to an exemplary
embodiment of the present disclosure.

Fig. 2is aflow chart showing a device control method
according to an exemplary embodiment of the
present disclosure.

Fig. 3A is a schematic diagram showing an applica-
tion scenario according to an exemplary embodi-
ment of the present disclosure.

Fig. 3B is a schematic diagram showing another ap-
plication scenario according to an exemplary em-
bodiment of the present disclosure.

Fig. 4 is a block diagram showing a device control
apparatus according to an exemplary embodiment
of the present disclosure.

Fig. 5 is a block diagram showing a control device
according to an exemplary embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0032] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings. The following description
refers to the accompanying drawings in which the same
numbers in different drawings represent the same or sim-
ilar elements unless otherwise represented. The imple-
mentations set forth in the following description of exem-
plary embodiments do not represent all implementations
consistent with the present disclosure. Instead, they are
merely examples of apparatuses and methods consist-
ent with aspects related to the present disclosure as re-
cited in the appended claims.

[0033] The terms used in the present disclosure are
only for the purpose of describing specific embodiments,
and are not intended to limit the present disclosure. The
singular forms "a", "said" and "the" used in the present
disclosure and appended claims are also intended to in-
clude plural forms, unless the context clearly indicates
other meanings. It should also be understood that the
term "and/or" used herein refers to and includes any or
all possible combinations of one or more associated list-
ed items.

[0034] Itshould be understood that although the terms
"first", "second", "third", etc. may be used in this disclo-
sure to describe various information, the information
should not be limited to these terms. These terms are
only used to distinguish the same type ofinformation from
each other. For example, without departing from the
scope of the present disclosure as defined in the append-
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ed claims, the first information may also be referred to
as second information, and similarly, the second infor-
mation may also be referred to as first information. De-
pending on the context, the word "if’ as used herein can
beinterpreted as "upon" or "when" or "in response to de-
termining".

[0035] Referring to Fig. 1, it is a schematic diagram
showing an architecture of a control system according to
an exemplary embodiment of the present disclosure. As
shown in Fig. 1, the control system includes a control
device 100 and a plurality of controlled devices 200. The
control device 100 can control the plurality of controlled
devices 200, such that a user may use the control system
conveniently. The control device 100 includes, but is not
limited to, an intelligent device such as a controller, a
mobile phone, a tablet, or a computer. The controlled
device 200 includes, but is not limited to, an intelligent
household device (such as a TV, an air conditioner, a
refrigerator, or a cleaning robot), a computer office de-
vice, a movable device (such as a balancing scooter), a
toy device, a musical instrument, and the like.

[0036] Taking the problems of the related art into con-
sideration, according to embodiments of the present dis-
closure, a device control method is provided. A control
device can establish a first communication connection
with at least one controlled device after entering a control
state, acquire a preset communication index by the signal
transmission via the first communication connection, de-
termine relative position information between the control
device and each controlled device according to the preset
communication index, and determine one of the control-
led devices as a target device according to the relative
position information, such that the user can directly con-
trol the target device through the control device. Accord-
ing to the embodiments of the present disclosure, it is
possible to realize the determination of the target device
based on the relative spatial position relationship without
manually determining the target device by the user, thus
reducing the user’s operation steps and improving the
user’s experience.

[0037] Referring to Fig. 2, itis a flow chart of a device
control method according to an exemplary embodiment
of the present disclosure. The method can be applied to
the control system shown in Fig. 1. The method may be
performed by a control device and can include the fol-
lowing steps 101 to 103.

[0038] In step 101, a first communication connection
with at least one controlled device is established, in re-
sponse to a control device entering a control state.
[0039] Instep 102, a preset communication index cor-
responding to the first communication connection is ac-
quired, and relative position information with respect to
the atleast one controlled device is determined according
to the preset communication index.

[0040] Instep 103, one of the controlled devices is de-
termined as a target device based on the relative position
information, and the target device is controlled.

[0041] In an exemplary embodiment, the control de-
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vice establishes a first communication connection with
at least one controlled device in response to a control
state after detecting that the control device itself enters
the control state, thereby acquiring a preset communica-
tion index generated by the transmission of a communi-
cation signal via the first communication connection.
Then, a relative position between the control device and
each controlled device is determined according to the
preset communication index, thereby determining a tar-
get device from all the controlled devices based on the
relative position, and controlling the target device. In this
embodiment, the process of determining the target de-
vice based on the spatially relative position relationship
can be realized, such that the user does not need to man-
ually determine the target device, which further facilitates
the user’s usage and improves the user’'s experience.
[0042] Of course, it should be understood that in the
embodiments of the present disclosure, the conditions
for the control device to enter the control state can be
specifically set according to actual application scenarios
without particular limitations. In one example, the control
device determines that it enters the control state when it
detects that the control device itself is picked up. As one
implementation of the above example, the control device
includes a sensor for measuring acceleration data, such
as an acceleration sensor or an inertial measurement
unit (IMU), and the control device can determine whether
the control device itself is picked up through the accel-
eration data. In another example, a preset application
program for controlling the controlled device is installed
in the control device, and the user can control the con-
trolled device through the preset application program.
Specifically, when the control device detects thata preset
application program installed in the control device is start-
ed, the control device determines that it enters the control
state.

[0043] According to the invention, the control device
sends a parameter for establishing the first communica-
tion connection to the at least one controlled device
through a second communication connection estab-
lished with the at least one controlled device in advance,
in response to the entered control state. The parameter
includes at least a connection identifier, a key, a commu-
nications band, and the like. Thus, a connection between
the control device and the controlled device can be es-
tablished quickly and accurately based on the parameter
for establishing the first communication connection,
thereby further optimizing and determining the response
speed of the target device.

[0044] Inanotherpossible embodiment, the control de-
vice may also directly establish the first communication
connection with the at least one controlled device by
means of broadcasting, and the like, in response to the
control device entering the control state. There are no
particular restrictions on this embodiment of the present
disclosure.

[0045] In an embodiment, a first communication pro-
tocol used to establish the first communication connec-



9 EP 3 863 228 B1 10

tion is a short-range wireless communication protocol.
The feature of this type of protocol is that there is no need
to forward a communication signal through a relay de-
vice, and the communication signal can be directly trans-
mitted between the control device and the controlled de-
vice by the first communication protocol to establish the
first communication connection, which ensures that the
relative position information between the control device
and the controlled device can be determined according
to the preset communication index corresponding to the
first communication connection. Herein, the first commu-
nication protocol includes, but is not limited to, a WiFi
protocol, a Bluetooth protocol or a UWB protocol.
[0046] Herein, the second communication connection
is used to ensure basic data transmission between the
control device and the controlled device. In an embodi-
ment, a second communication protocol used to estab-
lish the second communication connection may be a
short-range wireless communication protocol or a mobile
communication protocol, or other communication proto-
cols used for data transmission, which is not particularly
limited in the embodiments of the present disclosure. The
short-range wireless communication protocol includes,
butis not limited to, an infrared protocol, a WiFi protocol,
a Bluetooth protocol, a UWB protocol, or a ZigBee pro-
tocol. The mobile communication protocol includes any
communication protocol, such as a 3G communication
protocol, a 4G communication protocol, 5G communica-
tion protocol, a GSM communication protocol, ora GPRS
communication protocol.

[0047] Inaddition, for anew controlled device, the con-
trol device may not be able to determine which type of
first communication protocol the new controlled device
supports to establish the first communication connection.
In this case, the control device may establish a second
communication connection with the new controlled de-
vice through a second communication protocol in ad-
vance, and the first communication protocol supported
by the controlled device is determined through the sec-
ond communication connection.

[0048] Herein, the control device may determine the
first communication protocol supported by the controlled
device in the following way. The control device may send
a protocol query request to the controlled device through
the second communication connection, in which the pro-
tocol query request is configured to query the first com-
munication protocol supported by the controlled device.
After receiving the protocol query request, the controlled
device generates a protocol query response based on
the first communication protocol supported by itself in
response to the protocol query request, and sends the
protocol query response to the control device through
the second communication connection. The protocol
query response includes information about the first com-
munication protocol supported by the controlled device.
Thus, the control device can determine and record the
first communication protocol supported by the controlled
device based on the protocol query response.
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[0049] Furthermore, in response to the control device
entering the control state, it may establish a first commu-
nication connection with the atleast one controlled device
according to the pre-recorded first communication pro-
tocol supported by the at least one controlled device,
such that a corresponding preset communication index
can be acquired by the signal transmission via the first
communication connection to realize the determination
of the spatially relative position relationship between the
devices based on the preset communication index.
[0050] In an embodiment, in response to the control
device entering the control state, the control device may
also send notification information to the controlled device
through a pre-established second communication con-
nection, in which the notification information is configured
to notify the controlled device to enter a state to be con-
trolled, such that the controlled device can adjust its own
working state according to the notification information to
enter a state to be controlled, thereby further improving
response efficiency.

[0051] It should be understood that the signal trans-
mission via the first communication connection between
the control device and the controlled device may be es-
tablished by the fact that the control device sends a com-
munication signal to the controlled device, or the control-
led device sends a communication signal to the control
device, or the communication signal interacts between
the control device and the controlled device. The specific
settings of this embodiment can be made according to
actual application scenarios without particular limitations.
[0052] In a possible embodiment, the control device
may acquire the preset communication index generated
during the communication signal transmission process
of the first communication connection, and then the con-
trol device determines the relative position information
with respect to the at least one controlled device accord-
ing to the preset communication index, thereby determin-
ing one of the controlled devices as a target device based
on the relative position information. In this embodiment,
it is possible to realize the determination of the target
device through the spatially relative position relationship
between the devices, and thus the user does not need
to manually determine the target device, thus further fa-
cilitating the user’s usage and improving the user’s ex-
perience.

[0053] In another possible embodiment, each control-
led device may acquire the preset communication index
generated during the communication signal transmission
process of the first communication connection, deter-
mine the relative position information between itself and
the control device according to the preset communication
index, and send the relative position information to the
control device, thereby determining by the control device
one of the controlled devices as a target device based
on the relative position information. In this embodiment,
itis possible to realize thatthe target device is determined
by the relative spatial position relationship between the
devices, such that the user does not need to manually
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determine the target device, thus further facilitating the
user’s usage and improving the user’s experience.
[0054] Those skilled in the art can understand that the
specific selections of the preset communication index for
determining the relative position information in the em-
bodiments of the present disclosure can be made ac-
cording to actual application scenarios without particular
limitations.

[0055] In an example, the relative position information
includes a relative angle between the control device and
the controlled device, and the preset communication in-
dexincludes atleast a signal incident angle duringa com-
munication signal transmission process of the first com-
munication connection. As one implementation of the
above example, the control device includes a communi-
cation module that establishes the first communication
connection. The communication module includes an an-
tenna array, and the antenna array includes at least two
antennas, i.e., two antennas, or three antennas, or even
more. The antenna array is disposed at a top of the control
device, in which the top can be understood as an end
facing the controlled device when the control device con-
trols the controlled device. Specifically, the antenna array
is disposed at the top of the control device according to
usage habits of users for the control device. The signal
incident angle can be determined by the antenna array,
such that the control device can determine the relative
angle between the control device and the controlled de-
vice based on the signal incident angle and a preset di-
rection finding and positioning algorithm. The distance
between the antennas can be specifically set according
to actual application scenarios. As an example, the dis-
tance range between the antennas can be set between
one quarter and one half of their wavelength.

[0056] Those skilled in the art can understand that in
the embodiments of the present disclosure, there are no
particular restrictions on the direction finding and posi-
tioning algorithm, and it can be specifically selected ac-
cording to actual application scenarios. For example, the
direction finding and positioning algorithm may be an AoA
(Angle of Arrival) direction finding algorithm.

[0057] In another example, the relative position infor-
mation further includes a distance between the control
device and the controlled device, and the preset commu-
nication index includes at least a signal strength, a signal
transmission time, a signal arrival time, and the like, of
the communication signal in the communication signal
transmission via the first communication connection. As
one implementation of the above example, the control
device may determine the distance with respect to the
controlled device based on the signal strength and a pre-
set ranging and positioning algorithm. As another imple-
mentation of the above example, the control device may
determine the distance from the controlled device based
on the signal transmission time and a preset ranging and
positioning algorithm.

[0058] Those skilled in the art can understand that in
the embodiments of the present disclosure, there are no
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particular restrictions on the ranging and positioning al-
gorithm, and it can be specifically selected according to
actual application scenarios. For example, the ranging
and positioning algorithm may be a ToF (Time of Flight)
algorithm, which determines the distance between the
control device and the controlled device based on the
signal transmission time and the speed of light. Alterna-
tively, the ranging and positioning algorithm may also be
an RSS (Received Signal Strength) algorithm, which de-
termines the distance between the control device and
the controlled device based on the signal strength. Alter-
natively, the ranging and positioning algorithm may also
be a TOA (time of arrival) algorithm, which determines
the distance between the control device and the control-
led device based on the signal arrival time.

[0059] Insome application scenarios, considering that
acontrol device usually faces towards a controlled device
when a user controls the controlled device through the
control device, the control device is pointed at the con-
trolled device at this time. Therefore, in some embodi-
ments, the control device may determine that a controlled
device currently pointed towards by the control device is
the target device based on the relative position informa-
tion.

[0060] In an embodiment, when the control device is
pointed towards the controlled device, it can be deter-
mined through the measurement result of the antenna
array provided at the top of the control device that the
relative angle between the control device and the con-
trolled deviceisin a certainrange. In this case, the relative
position information includes the relative angle between
the control device and the controlled device, and the step
of determining one of the controlled devices as the target
device includes determining a controlled device at a rel-
ative angle to the control device in a preset range as the
target device from the at least one controlled device. In
this embodiment, it is possible to realize the determina-
tion of the target device based on the relative spatial po-
sition relationship between the devices, and thus the user
does not need to manually determine the target device,
thereby improving the user experience. Further, since
the antenna array is disposed at the top of the control
device, it is possible to ensure the accuracy of the meas-
ured relative angle between the control device and the
controlled device. It should be understood that in this
embodiment, there are no particular limitations on the
preset range, and it can be specifically set according to
actual application scenarios, for example, the preset
range is in a range of 0° to 10°.

[0061] Inanother embodiment, when the user controls
the controlled device through the control device, the con-
trol device is pointed towards the controlled device, and
usually the distance between the control device and the
controlled device is not too far. Therefore, in order to
further improve the accuracy of determining the target
device, the relative position information includes a dis-
tance between the control device and the controlled de-
vice, and a relative angle between the control device and
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the controlled device. The step of determining one of the
controlled devices as the target device includes deter-
mining a controlled device at a distance from the control
device less than a preset threshold and at a relative angle
to the control device within a preset range in the at least
one controlled device as the target device. In this em-
bodiment, itis possible to realize the determination of the
target device based on the relative spatial position rela-
tionship between the devices, and thus the user does not
need to manually determine the target device, which fa-
cilitates the user’s usage and improves the user experi-
ence. Further, the target device is determined by the dis-
tance and the relative angle between the control device
and the controlled device, thereby ensuring the accuracy
of the determination results. It can be understood that
the preset threshold in this embodiment can be specifi-
cally setaccording to actual application scenarios without
particular limitations.

[0062] ReferringtoFig.3A,inanexemplary application
scenario, the control device 100 includes a mobile phone
10, and the controlled device 200 includes a refrigerator
21, a television 22, and an air conditioner 23. The mobile
phone 10 can control the refrigerator 21, the television
22, and the air conditioner 23. In this application scenario,
the user holds the mobile phone 10 and points it towards
the television 22 for the control of the television 22. In
response to the mobile phone 10 entering a control state,
a first communication connection is established with the
refrigerator 21, the television 22, and the air conditioner
23, respectively. The mobile phone 10 acquires a preset
communication index generated in the communication
signal transmission via the first communication connec-
tion with the refrigerator 21, and determines relative po-
sition information (i.e. a distance and a relative angle
between the mobile phone 10 and the refrigerator 21)
with respect to the refrigerator 21 based on the preset
communication index. The mobile phone 10 acquires a
preset communication index generated in the communi-
cation signal transmission via the first communication
connection with the television 22, and determines relative
position information (i.e. a distance and a relative angle
between the mobile phone 10 and the television 22) with
respect to the television 22 based on the preset commu-
nication index. The mobile phone 10 acquires a preset
communication index generated in the communication
signal transmission via the first communication connec-
tion with the air conditioner 23, and determines relative
position information (i.e. a distance and a relative angle
between the mobile phone 10 and the air conditioner 23)
with respect to the air conditioner 23 based on the preset
communication index. Then, the mobile phone 10 deter-
mines a controlled device at a distance from itself less
than a preset threshold and at a relative angle to itself
within a preset range in the at least one controlled device
as a target device based on the above three pieces of
relative position information, i.e., the mobile phone 10
determines a controlled device at a distance from itself
less than a preset threshold and at a relative angle to
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itself within a preset range in the at least one controlled
device as the controlled device towards which the mobile
phone 10 is pointed. In the application scenario shown
in Fig. 3A, the user holds the mobile phone 10 and points
it towards the television 22, and the mobile phone 10 can
judge that the television 22 pointed towards by the mobile
phone 10 is the target device based on the above deter-
mination of the target device, such that the user can con-
trol the television 22 through the mobile phone 10. In this
embodiment, it is possible to determine the target device
based on the relative spatial position relationship be-
tween the devices, such that the user does not need to
manually determine the target device, thus further facil-
itating the user’s usage and improving the user’s expe-
rience.

[0063] Referring to Fig. 3B, in another exemplary ap-
plication scenario, the control device 100 includes a mo-
bile phone 10, and the controlled device 200 includes a
refrigerator 21, a television 22, and an air conditioner 23.
The mobile phone 10 can control the refrigerator 21, the
television 22, and the air conditioner 23. In this application
scenario, the user holds the mobile phone 10 and points
it to the air conditioner 23 to control the air conditioner
23. The mobile phone 10 determines relative position
information with respect to the refrigerator 21, the televi-
sion 22, and the air conditioner 23, thereby determining
atarget device from the refrigerator 21, the television 22,
and the air conditioner 23 based on the relative position
information. In the application scenario shown in Fig. 3B,
the mobile phone 10 can judge that the air conditioner
23 pointed to by the mobile phone 10 is the target device
based on the above determination of the target device,
such that the user can control the air conditioner 23
through the mobile phone 10. In this embodiment, it is
possible to determine the target device based on the rel-
ative spatial position relationship between the devices,
such that the user does not need to manually determine
the target device, thus further facilitating the user’s usage
and improving the user’s experience.

[0064] Further, after the target device is determined,
the control device may display an interface for controlling
the target device on a display interface of the control de-
vice, such that the user can perform an operation accord-
ing to the interface for controlling the target device. The
control device detects a user instruction directed by the
operation, generates a control signal according to the
detected user instruction, and sends the control signal
to the target device, such that the target device can ex-
ecute the control signal to achieve the control purpose.
In the disclosed embodiments, since the interface for
controlling the target device may be displayed on the
display interface of the control device after the target de-
vice is determined, the user may use the control device
conveniently, thereby improving the user experience.
[0065] Herein, the information displayed on the inter-
face for controlling the target device includes, but is not
limited to, a display icon of the target device, device in-
formation related to the target device, a control widget,
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etc. The user can perform a trigger operation on the con-
trol widget, and the control device detects a user instruc-
tion directed by the trigger operation.

[0066] As one implementation, the control device may
send the control signal to the target device through the
first communication connection to ensure accurate trans-
mission of the control signal.

[0067] As anotherimplementation, after the target de-
vice is determined, the control device may also send the
control signal to the target device through the second
communication connection. According to the invention,
a second communication protocol with low power con-
sumption is selected to establish the second communi-
cation connection, such that the power consumption of
using the second communication connection for data
transmission is less than that of using the first commu-
nication connection for data transmission, while ensuring
the accurate transmission of the control signal. For ex-
ample, the first communication connection is established
based on a UWB protocol, and the second communica-
tion connection can be established based on a WiFi pro-
tocol or a Bluetooth protocol with lower power consump-
tion than the UWB protocol, thereby reducing the power
consumption of the devices. It should be understood that
the specific transmission process of the control signal in
the second communication connection in the embodi-
ments of the present can be made according to actual
application scenarios without particular limitations. For
example, in transmitting the control signal through the
second communication connection, the control signal
may be transmitted through an intermediate device (such
as a router or server, etc.).

[0068] In another embodiment, after the target device
is determined, in order to further facilitate the user’s us-
age, the user can control the target device by voice, and
the control device can collect and recognize the user’'s
voice signal to obtain a recognition content, generate a
control signal according to the recognition content, and
send the control signal to the target device through the
second communication connection. In this embodiment,
it is possible to implement voice control of the target de-
vice, which further reduces the user’s operation steps
and improves the user’s experience.

[0069] In the embodiments of the present disclosure,
a first communication connection is established with at
leastone controlled device in response to a control device
entering a control state, a preset communication index
corresponding to the first communication connection is
acquired, relative position information with respect to the
at least one controlled device is determined according to
the preset communication index, one of the controlled
devices is determined as a target device based on the
relative position information, and the targetdevice is con-
trolled. In the embodiment of the present disclosure, it is
possible to determine the target device by a relative spa-
tial position relationship between the devices, such that
the user does not need to manually determine the target
device, thus reducing the user’s operation steps, facili-
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tating the user’s usage, and improving the user’s expe-
rience.

[0070] The various technical features in the above em-
bodiments can be combined arbitrarily, as long as there
is no conflict or contradiction between the combinations
of features. Due to space limitations, the combinations
of features are not described one by one. Therefore, the
various technical features in the above embodiments
combined arbitrarily also belongs to the scope of the
present disclosure as defined in the appended claims.
[0071] Corresponding to the device control method in
the above-mentioned embodiments, an infusion monitor-
ing device, an apparatus to which the device is applied,
and a storage medium are also provided in embodiments
of the present disclosure.

[0072] Referringto Fig. 4, itis a block diagram showing
a device control apparatus according to an exemplary
embodiment of the present disclosure. The apparatus
includes a first communication connection establishment
module 201, a relative position information determining
module 202 and a target device determination and con-
trol module 203. Of course, it should be understood that
one or more of the modules described in this specification
can be implemented, for example, in processing circuirty.
[0073] The first communication connection establish-
ment module 201 is configured to establish a first com-
munication connection with atleast one controlled device
in response to a control device entering a control state.
[0074] The relative position information determining
module 202 is configured to acquire a preset communi-
cation index corresponding to the first communication
connection, and determine relative position information
with respect to the at least one controlled device accord-
ing to the preset communication index.

[0075] The target device determination and control
module 203 is configured to determine one of the con-
trolled devices as a target device based on the relative
position information, and control the target device.
[0076] In the embodiments of the present disclosure,
a first communication connection is established with at
leastone controlled device inresponse to a control device
entering a control state, a preset communication index
corresponding to the first communication connection is
acquired, relative position information with respect to the
at least one controlled device is determined according to
the preset communication index, one of the controlled
devices is determined as a target device based on the
relative position information, and the target device is con-
trolled. In the embodiments of the present disclosure, it
is possible to determine a target device based on a rel-
ative spatial position relationship between the devices,
and thus the user does not need to manually determine
the target device, thus reducing the user’s operation
steps, facilitating the user’s usage, and improving the
user’s experience.

[0077] In one embodiment, the relative position infor-
mation with respect to the at least one controlled device
includes a distance from and a relative angle to the con-
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trolled device.

[0078] The target device determination and control
module 203 includes a target device determining unit and
atargetdevice control unit. The target device determining
unit is configured to determine a controlled device at a
distance from the control device less than a preset thresh-
old and at a relative angle to the control device within a
preset range in the at least one controlled device as the
target device. The target device control unitis configured
to control the target device.

[0079] In one embodiment, the preset communication
index includes a signal strength or a signal transmission
time for determining the distance.

[0080] In another embodiment, the control device in-
cludes a communication module for establishing the first
communication connection. The communication module
includes an antenna array. The antenna array includes
at least two antennas and is disposed at a top of the
control device.

[0081] The presetcommunicationindexincludes a sig-
nal incident angle determined by the antenna array. The
signal incident angle is configured to determine the rel-
ative angle.

[0082] In a further embodiment, before the first com-
munication connection establishment module 201, the
apparatus further includes a parameter transmission
module. The parameter transmission module is config-
ured to send a parameter for establishing the first com-
munication connection to the at least one controlled de-
vice through a second communication connection estab-
lished with the at least one controlled device in advance.
The parameter includes at least a connection identifier,
a key, or a communications band.

[0083] In one embodiment, the target device determi-
nation and control module 203 includes a target device
determining unit and a target device control unit. The
target device determining unitis configured to determine
one of the controlled devices as the target device based
on the relative position information. The target device
control unit is configured to generate a control signal ac-
cording to a detected instruction, and send the control
signal to the target device through the second commu-
nication connection.

[0084] In one embodiment, a trigger condition for en-
tering the control state includes any one or more of de-
tecting that the control device is picked up, or a preset
application program installed in the control device is start-
ed.

[0085] In another embodiment, the target device de-
termination and control module 203 is configured to de-
termine one of the controlled devices as the target device
based on the relative position information, display an in-
terface for controlling the target device on a display in-
terface of the control device, and control the target device
by the interface for controlling the target device.

[0086] In one embodiment, the target device determi-
nation and control module 203 includes a target device
determining unit and a target device control unit. The
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target device determining unit is configured to determine
one of the controlled devices as the target device based
on the relative position information. The target device
control unit is configured to collect and recognize a voice
signal to obtain a recognition content, generate a control
signal according to the recognition content, and send the
control signal to the target device through the second
communication connection.

[0087] In one embodiment, a first communication pro-
tocol for establishing the first communication connection
includes any one of a WiFi protocol, a Bluetooth protocol
or a UWB protocol. A second communication protocol
for establishing the second communication connection
includes any one of a short-range wireless communica-
tion protocol or a mobile communication protocol. The
short-range wireless communication protocol includes at
least any of an infrared protocol, a WiFi protocol, a Blue-
tooth protocol, a UWB protocol, or a ZigBee protocol.
The mobile communication protocol can include any
communication protocol, such as a 3G communication
protocol, a 4G communication protocol, a 5G communi-
cation protocol, a GSM communication protocol, or a
GPRS communication protocol.

[0088] Forthe implementation process of the functions
and roles of each module in the above-mentioned appa-
ratus, reference is made to the implementation process
ofthe corresponding steps in the above-mentioned meth-
od for details, which will not be repeated here.

[0089] Forthe apparatus embodiment, since it basical-
ly corresponds to the method embodiment, the relevant
part can refer to the part of the description of the method
embodiment. The apparatus embodiments described
above are merely illustrative. The units described as sep-
arate components may or may not be physically sepa-
rated, and the components displayed as units may or
may not be physical units, that is, they may be located
in one place, or can be distributed to multiple network
units. Some or all of the modules can be selected ac-
cording to actual needs to achieve the objectives of the
solutions of the presentdisclosure. Those of ordinary skill
in the art can understand and implement the solutions of
the present disclosure.

[0090] Correspondingly, an electronic device is also
provided in embodiments of the present disclosure. The
electronic device includes a processor and a memory for
storing instructions executable by the processor. The
processor is configured to establish a first communication
connection with at least one controlled device in re-
sponse to a control device entering a control state, ac-
quire a preset communication index corresponding to the
first communication connection, determine relative posi-
tion information with respect to the atleast one controlled
device according to the preset communication index, de-
termine one of the controlled devices as a target device
based on the relative position information, and control
the target device.

[0091] Correspondingly, a non-transitory computer-
readable storage medium is also provided in embodi-
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ments of the present disclosure. The storage medium
has stored therein a computer program that, when exe-
cuted by a processor, causes the processor to perform
steps of any one of above-mentioned methods

[0092] In embodiments of the present disclosure, a
computer program product implemented on one or more
storage media including, but not limited to, disk storages,
CD-ROMs, optical storages, and the like containing pro-
gram codes is used. The computer-readable storage me-
dium includes permanent and non-permanent, remova-
ble and non-removable media, and information storage
can be realized by any method or technology. The infor-
mation can be computer-readable instructions, data
structures, program modules, or other data. The compu-
ter-readable storage medium includes, but is not limited
to, a phase-change random access memory (PRAM), a
static random access memory (SRAM), a dynamic ran-
dom access memory (DRAM), other types of random ac-
cess memories (RAMs); a read-only memory (ROM), an
electrically erasable programmable read-only memory
(EEPROM), a flash memory or memories by other tech-
nologies, a compact disc-read only memory (CD-ROM);
a digital versatile disc (DVD) or other optical storages; or
a cassette tape, amagnetic tape, a magnetic disk storage
orother magnetic storage devices or any other non-trans-
mission media, which can be configured to store infor-
mation accessed by computing devices.

[0093] As shown in Fig. 5, it is a block diagram of a
control device according to an exemplary embodiment
of the present disclosure. The device 500 may be a con-
troller, such as a smartphone, a tablet device, acomputer
or a personal digital assistant.

[0094] Referring to Fig. 5, the device 500 may include
one or more of the following components: a processing
component502,a memory 504, apower component 506,
a multimedia component 508, an audio component 510,
an input/output (I/O) interface 512, a sensor component
514, and a communication component 516.

[0095] The processing component 502 generally con-
trols the overall operations of the device 500, such as
operations associated with display, telephone calls, data
communications, camera operations, and recording op-
erations. The processing component 502 may include
one or more processors 520 to execute instructions to
perform all or part of the steps of the above described
method. In addition, the processing component 502 may
include one or more modules to facilitate the interaction
between the processing component 502 and other com-
ponents. For example, the processing component 502
may include a multimedia module to facilitate the inter-
action between the multimedia component 508 and the
processing component 502.

[0096] The memory 504 is configured to store various
types of data to support operations in the device 500.
Those data include instructions for any application or
method operating on the device 500, contact data,
phonebook data, messages, pictures, videos, etc. The
memory 504 can be implemented by any type of volatile
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or non-volatile storage devices or their combination, such
as a static random access memory (SRAM), an electri-
cally erasable programmable read-only memory (EEP-
ROM), an erasable programmable read-only memory
(EPROM), a programmable read-only memory (PROM),
aread-only memory (ROM), a magnetic memory, a flash
memory, a magnetic disk or an optical disk.

[0097] The power component 506 provides power to
various components of the device 500. The power com-
ponent 506 may include a power management system,
one or more power sources, and other components as-
sociated with the generation, management, and distribu-
tion of power in the device 500.

[0098] The multimedia component 508 includes a
screen that provides an output interface between the de-
vice 500 and the user. In some embodiments, the screen
may include a liquid crystal display (LCD) and a touch
panel (TP). If the screen includes a touch panel, the
screen may be implemented as a touch screentoreceive
input signals from the user. The touch panelincludes one
or more touch sensors to sense touches, slides, and ges-
tures on the touch panel. The touch sensor may not only
sense the boundary of a touch or slide action, but also
detect the duration and pressure related to the touch or
slide action. In some embodiments, the multimedia com-
ponent 508 includes a front camera and/or arear camera.
When the device 500 is in an operation mode, such as
ashooting mode or a video mode, the front camera and/or
the rear camera can receive external multimedia data.
Each of the front camera and the rear camera can be a
fixed optical lens system or have focal length and optical
zoom capabilities.

[0099] The audio component 510 is configured to out-
put and/or input audio signals. For example, the audio
component 510 includes a microphone (MIC). When the
device 500 is in an operation mode, such as a call mode,
a recording mode, and a voice recognition mode, the
microphone is configured to receive external audio sig-
nals. The received audio signals may be further stored
in the memory 504 or transmitted via the communication
component 516. In some embodiments, the audio com-
ponent 510 further includes a speaker for outputting au-
dio signals.

[0100] The I/O interface 512 provides an interface be-
tween the processing component 502 and a peripheral
interface module. The peripheral interface module may
be a keyboard, a click wheel, a button, etc. These buttons
may include, but are not limited to, a home button, a vol-
ume button, a start button, and a lock button.

[0101] The sensor component 514 includes one or
more sensors for providing the device 500 with status
assessment in various aspects. For example, the sensor
component 514 can detect the on/off status of the device
500 and the relative positioning of components, e.g., a
display and a keypad of the device 500. The sensor com-
ponent 514 can also detect the position change of the
device 500 or a component of the device 500, the pres-
ence or absence of contact between the user and the
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device 500, the orientation or acceleration/deceleration
of the device 500, and the temperature change of the
device 500. The sensor component 514 may include a
proximity sensor configured to detect the presence of
nearby objects without physical contact. The sensor com-
ponent 514 may also include a light sensor, such as a
CMOS or CCD image sensor, for imaging applications.
In some embodiments, the sensor component 514 may
alsoinclude an acceleration sensor, a gyroscope sensor,
a magnetic sensor, a pressure sensor or a temperature
sensor.

[0102] The communication component 516 is config-
ured to facilitate wired or wireless communication be-
tween the device 500 and other devices. The device 500
can access a wireless network based on any communi-
cation standard, such as WiFi, 2G, 3G, 4G, 5G or a com-
bination thereof. In an exemplary embodiment, the com-
munication component 516 receives a broadcast signal
or broadcast related information from an external broad-
cast management system via a broadcast channel. In an
exemplary embodiment, the communication component
516 further includes a near field communication (NFC)
module to facilitate short-range communication. For ex-
ample, the NFC module can be implemented based on
a radio frequency identification (RFID) technology, an
infrared data association (IrDA) technology, an ultra-
wideband (UWB) technology, a Bluetooth (BT) technol-
ogy and other technologies.

[0103] In an exemplary embodiment, the device 500
may be implemented by one or more application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), pro-
grammable logic devices (PLDs), field-programmable
gate arrays (FPGASs), controllers, microcontrollers, mi-
croprocessors, or other electronic components, which
are configured to perform the above methods.

[0104] In an exemplary embodiment, a non-transitory
computer-readable storage medium having stored there-
in instructions is also provided, such as a memory 504
including instructions, which may be executed by the
processor 520 of the device 500 to perform the above
method. For example, the non-transitory computer-read-
able storage medium may be a read-only memory
(ROM), arandom access memory (RAM), a compactdisc
read-only memory (CD-ROM), a magnetic tape, a floppy
disk, an optical data storage device, etc.

[0105] In an embodiment, when the instructions in the
storage medium are executed by the processor, the de-
vice 500 performs a device control method. The device
control method includes establishing a first communica-
tion connection with at least one controlled device in re-
sponse to a control device entering a control state, ac-
quiring a preset communication index corresponding to
the first communication connection, determining relative
position information with respect to the at least one con-
trolled device according to the preset communication in-
dex, determining one of the controlled devices as a target
device based on the relative position information, and
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controlling the target device.

[0106] Those skilled in the art will easily think of other
embodiments of the present disclosure after considering
the specification and practicing the present disclosure
disclosed herein. The present disclosure is intended to
cover any variations, uses, or adaptive changes of the
present disclosure. These variations, uses, or adaptive
changes follow the general principles of the present dis-
closure and include common knowledge or conventional
technical means in the technical field that are not dis-
closed in the present disclosure. The description and the
embodiments are to be regarded as being exemplary on-
ly, and the true scope of the present disclosure are spec-
ified by the following claims.

[0107] Itwill be appreciated that the presentdisclosure
is not limited to the exact construction that has been de-
scribed above and illustrated in the accompanying draw-
ings, and that various modifications and changes can be
made without departing from the scope thereof as de-
finedin the appended claims. Itis intended that the scope
of the present disclosure shall only be limited by the ap-
pended claims.

[0108] The above are only the embodiments of the
present disclosure and are not used to limit the present
disclosure. The scope of the invention is set out in the
appended claims.

Claims

1. A method for controlling a controlled device (200),
wherein the method is used for a control device (100)
that is capable of establishing a first communication
connection with at least one controlled device (200)
according to a first communication protocol and es-
tablishing a second communication connection with
the at least one controlled device (200) according to
a second communication protocol, characterized in
that the method comprises:

sending, by the control device (100), a param-
eter for establishing the first communication
connection to the at least one controlled device
(200) through the second communication con-
nection established with the at least one control-
led device (200)in advance, the parameter com-
prising at least a connection identifier, a key, or
a communications band;

establishing (101), by the control device (100),
the first communication connection with the at
least one controlled device (200) when a control
device (100) enters a control state according to
the parameter;

acquiring (102), by the control device (100), a
preset communication index corresponding to
the first communication connection and deter-
mining, by the control device (100), relative po-
sition information with respect to the atleast one
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controlled device (200) based on the preset
communication index;

determining (103), by the control device (100),
one of the at least one controlled device (200)
as a target device based on the relative position
information and controlling the target device;
selecting, by the control device (100), the sec-
ond communication protocol with low power
consumption to establish the second communi-
cation connection, such that the power con-
sumption of using the second communication
connection for data transmissionis less than that
of using the first communication connection for
data transmission.

2. The method according to claim 1, wherein:

the relative position information with respect to
the at least one controlled device (200) includes
a distance from and a relative angle to the con-
trolled device (200), and

determining the one of the atleast one controlled
device (200) as the target device based on the
relative position information further comprises:
determining a controlled device (200) of the at
least one controlled device (200) as the target
device when a distance between the controlled
device (200) and the control device (100) indi-
cated in the relative position information is less
than a preset threshold and a relative angle of
the controlled device (200) to the control device
(100) indicated in the relative position informa-
tion is within a preset range.

The method according to claim 1 or 2, wherein the
preset communication index comprises a signal
strength or a signal transmission time for determining
the distance.

The method according to any one of claims 1 to 3,
wherein:

the control device (100) comprises a communication
module that is configured to establish the first com-
munication connection, the communication module
including an antenna array that is disposed at a top
of the control device (100) and has at least two an-
tennas, and the preset communication index com-
prises a signal incident angle determined by the an-
tenna array for determining the relative angle.

The method according to any one of claims 1 to 4,
wherein controlling the target device comprises:
generating a control signal according to a detected
instruction and sending the control signal to the tar-
get device through the second communication con-
nection.

The method according to any one of claims 1 to 5,
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wherein a trigger condition for entering the control
state comprises at least one of:

detecting that the control device (100) is picked
up, or

starting a preset application program that is in-
stalled in the control device (100).

The method according to any one of claims 1 to 6,
wherein after determining one of the controlled de-
vices (200) as the target device based on the relative
position information, the method further comprises:
displaying an interface for controlling the target de-
vice on adisplay interface of the control device (100).

The method according to claim 1, wherein controlling
the target device comprises:

collecting and recognizing a voice signal to ob-
tain a recognition content; and

generating a control signal based on the recog-
nition content and sending the control signal to
the target device through the second communi-
cation connection.

9. The method according to claim 1, wherein:

the first communication protocol for establishing
the first communication connection comprises
any one of a WiFi protocol, a Bluetooth protocol,
or a UWB protocaol;

the second communication protocol for estab-
lishing the second communication connection
comprises any one of a short-range wireless
communication protocol or a mobile communi-
cation protocol;

the short-range wireless communication proto-
col comprises at least any of an infrared proto-
col, a WiFiprotocol, a Bluetooth protocol,a UWB
protocol, or a ZigBee protocol; and

the mobile communication protocol comprises
at least any of a 3G communication protocol, a
4G communication protocol, 5G communication
protocol, a GSM communication protocol, or a
GPRS communication protocol.

10. A control device (100), being capable of establishing

a first communication connection with at least one
controlled device (200) according to a first commu-
nication protocol and establishing a second commu-
nication connection with the at least one controlled
device (200) according to a second communication
protocol, and the control device comprises:

a processor; and

a memory for storing instructions executable by
the processor,

characterized in that the processor is config-
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ured to:

send a parameter for establishing the first
communication connection to the at least
one controlled device (200) through a sec-
ond communication connection established
with the at least one controlled device (200)
in advance, the parameter including at least
a connection identifier, a key, or a commu-
nications band;

establish the first communication connec-
tion with the at least one controlled device
(200) when a control device (100) enters a
control state according to the parameter;
acquire a preset communication index cor-
responding to the first communication con-
nection and determine relative position in-
formation with respect to the at least one
controlled device (200) based on the preset
communication index; and

determine one of the at least one controlled
device (200) as a target device based on
the relative position information and control
the target device,

wherein a second communication protocol with low
power consumption is selected to establish the sec-
ond communication connection, such that the power
consumption of using the second communication
connection for data transmission is less than that of
using the first communication connection for data
transmission.

11. The control device according to claim 10, wherein:

the relative position information with respect to
the at least one controlled device (200) includes
a distance from and a relative angle to the con-
trolled device (200), and

the processor is configured to determine a con-
trolled device (200) of the atleast one controlled
device (200) as the target device based on the
relative position information by determining that
a distance between the controlled device (200)
and the control device (100) indicted in the rel-
ative position information is less than a preset
threshold and a relative angle of the controlled
device (200) to the control device (100) indicated
in the relative position information is within a pre-
set range,

wherein preferably the preset communicationin-
dex comprises a signal strength or a signal
transmission time for determining the distance;
and/or

wherein preferably the control device (100) com-
prises a communication module that is config-
ured to establish the first communication con-
nection, the communication module including an
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antenna array that is disposed at a top of the
control device (100) and has at least two anten-
nas; and the preset communication index com-
prises a signal incident angle determined by the
antenna array for determining the relative angle.

12. The control device according to claim 10 or 11,

wherein

the processor is configured to control the target
device by generating a control signal according
to a detected instruction and sending the control
signal to the target device through the second
communication connection; or

the processor is configured to control the target
device by collecting and recognizing a voice sig-
nal to obtain a recognition content, and gener-
ating a control signal based on the recognition
content and sending the control signal to the tar-
get device through the second communication
connection,

wherein the first communication protocol for es-
tablishing the first communication connection
comprises any one of a WiFi protocol, a Blue-
tooth protocol, or a UWB protocol;

the second communication protocol for estab-
lishing the second communication connection
comprises any one of a short-range wireless
communication protocol or a mobile communi-
cation protocaol;

the short-range wireless communication proto-
col comprises at least any of an infrared proto-
col, a WiFiprotocol, a Bluetooth protocol,a UWB
protocol, or a ZigBee protocol;

the mobile communication protocol comprises
at least any of a 3G communication protocol, a
4G communication protocol, 5G communication
protocol, a GSM communication protocol, or a
GPRS communication protocol.

13. A non-transitory computer-readable storage medi-

um having stored therein a computer program char-
acterized in that, when executed by a processor,
causes the processor to perform all the steps of the
device control method according to any one of claims
1t09.

Patentanspriiche

1.

Verfahren zur Steuerung einer gesteuerten Vorrich-
tung (200), wobei das Verfahren fir eine Steuervor-
richtung (100) verwendet wird, die in der Lage ist,
eine erste Kommunikationsverbindung mit mindes-
tens einer gesteuerten Vorrichtung (200) entspre-
chend einem ersten Kommunikationsprotokoll her-
zustellen und eine zweite Kommunikationsverbin-
dung mit der mindestens einen gesteuerten Vorrich-
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tung (200) entsprechend einem zweiten Kommuni-
kationsprotokoll herzustellen, dadurch gekenn-
zeichnet, dass das Verfahren umfasst:

Senden, mittels der Steuervorrichtung (100), ei-
nes Parameters zum Herstellen der ersten Kom-
munikationsverbindung mit der mindestens ei-
nen gesteuerten Vorrichtung (200) Uber die
zweite Kommunikationsverbindung, die mit der
mindestens einen gesteuerten Vorrichtung
(200) im Voraus hergestellt wird, wobei der Pa-
rameter mindestens eine Verbindungskennung,
einen Schlussel oder ein Kommunikationsband
umfasst;

Herstellen (101), mittels der Steuervorrichtung
(100), der ersten Kommunikationsverbindung
mit der mindestens einen gesteuerten Vorrich-
tung (200), wenn eine Steuervorrichtung (100)
in einen Steuerzustand eintritt, entsprechend
dem Parameter;

Erfassen (102), mittels der Steuervorrichtung
(100), eines vorbestimmten Kommunikationsin-
dex, welcher der ersten Kommunikationsverbin-
dung entspricht, und Bestimmen, mittels der
Steuervorrichtung (100), von relativen Positi-
onsinformationen in Bezug auf die mindestens
eine gesteuerte Vorrichtung (200) basierend auf
dem vorbestimmten Kommunikationsindex;
Bestimmen (103), mittels der Steuervorrichtung
(100), einer der mindestens einen gesteuerten
Vorrichtung (200) als eine Zielvorrichtung basie-
rend auf den relativen Positionsinformationen,
und Steuern der Zielvorrichtung;

Auswahlen, mittels der Steuervorrichtung (100),
des zweiten Kommunikationsprotokolls mit ge-
ringem Stromverbrauch, um die zweite Kommu-
nikationsverbindung herzustellen, so dass der
Stromverbrauch bei Verwendung der zweiten
Kommunikationsverbindung fiir die Datentiber-
tragung geringer ist als bei Verwendung der ers-
ten Kommunikationsverbindung fir die Datendi-
bertragung.

2. Verfahren nach Anspruch 1, wobei:

die relativen Positionsinformationen in Bezug
auf die mindestens eine gesteuerte Vorrichtung
(200) einen Abstand und einen relativen Winkel
zu der gesteuerten Vorrichtung (200) umfassen,
und

das Bestimmen der einen der mindestens einen
gesteuerten Vorrichtung (200) als Zielvorrich-
tung basierend auf den relativen Positionsinfor-
mationen ferner umfasst:

Bestimmen einer gesteuerten Vorrichtung (200)
der mindestens einen gesteuerten Vorrichtung
(200) als Zielvorrichtung, wenn ein Abstand zwi-
schen der gesteuerten Vorrichtung (200) und
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der Steuervorrichtung (100), derin denrelativen
Positionsinformationen angegeben ist, geringer
als ein vorbestimmter Schwellenwert ist und ein
relativer Winkel der gesteuerten Vorrichtung
(200) zur Steuervorrichtung (100), derin den re-
lativen Positionsinformationen angegeben ist,
innerhalb eines vorbestimmten Bereichs liegt.

Verfahren nach Anspruch 1 oder 2, wobei der vor-
bestimmte Kommunikationsindex eine Signalstarke
und eine Signallbertragungszeit zum Bestimmen
des Abstands umfasst.

Verfahren nach einem der Anspriiche 1 bis 3, wobei:
die Steuervorrichtung (100) ein Kommunikations-
modul aufweist, das dazu ausgebildet ist, die erste
Kommunikationsverbindung herzustellen, wobei
das Kommunikationsmodul ein Antennen-Array auf-
weist, das an der Oberseite der Steuervorrichtung
(100) angeordnet ist und mindestens zwei Antennen
aufweist, und wobei der vorbestimmte Kommunika-
tionsindex einen Signaleinfallswinkel umfasst, der
von dem Antennen-Array zum Bestimmen des rela-
tiven Winkels bestimmt wird.

Verfahren nach einem der Anspriiche 1 bis 4, wobei
das Steuern der Zielvorrichtung umfasst:

Erzeugen eines Steuersignals entsprechend einer
detektierten Anweisung und Senden des Steuersig-
nals uUber die zweite Kommunikationsverbindung an
die Zielvorrichtung.

Verfahren nach einem der Anspriiche 1 bis 5, wobei
eine Auslésebedingung zum Eintreten in den Steu-
erzustand mindestens eines aus Folgendem um-
fasst:

Detektieren, dass die Steuervorrichtung (100)
aufgenommen wird, oder

Starten eines vorbestimmten Anwendungspro-
gramms, das in der Steuervorrichtung (100) in-
stalliert ist.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
das Verfahren nach dem Bestimmen von einer der
gesteuerten Vorrichtungen (200) als Zielvorrichtung
basierend auf den relativen Positionsinformationen
umfasst:

Anzeigen einer Schnittstelle zum Steuern der Ziel-
vorrichtung auf einer Anzeigeschnittstelle der Steu-
ervorrichtung (100).

Verfahren nach Anspruch 1, wobei das Steuern der
Zielvorrichtung umfasst:

Erfassen und Erkennen eines Sprachsignals,
um einen Erkennungsinhalt zu erhalten; und
Erzeugen eines Steuersignals basierend auf
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dem Erkennungsinhalt, und Senden des Steu-
ersignals Uber die zweite Kommunikationsver-
bindung an die Zielvorrichtung.

9. Verfahren nach Anspruch 1, wobei:

das erste Kommunikationsprotokoll zum Her-
stellen der ersten Kommunikationsverbindung
eines aus einem WiFi-Protokoll, einem Blue-
tooth-Protokoll oder einem UWB-Protokoll um-
fasst;

das zweite Kommunikationsprotokoll zum Her-
stellen der zweiten Kommunikationsverbindung
eines aus einem drahtlosen Kommunikations-
protokoll mit kurzer Reichweite oder einem mo-
bilen Kommunikationsprotokoll umfasst;

das drahtlose Kommunikationsprotokoll mit kur-
zer Reichweite zumindest eines aus einem In-
frarotprotokoll, einem WiFi-Protokoll, einem
Bluetooth-Protokoll, einem UWB-Protokoll,
oder einem ZigBee-Protokoll umfasst; und

das mobile Kommunikationsprotokoll zumin-
dest eines aus einem 3G-Kommunikationspro-
tokoll, einem 4G-Kommunikationsprotokoll, ei-
nem 5G-Kommunikationsprotokoll, einem
GSM-Kommunikationsprotokoll, oder einem
GPRS-Kommunikationsprotokoll umfasst.

10. Steuervorrichtung (100), die in der Lage ist, eine ers-
te Kommunikationsverbindung mit mindestens einer
gesteuerten Vorrichtung (200) entsprechend einem
ersten Kommunikationsprotokoll herzustellen und
eine zweite Kommunikationsverbindung mit der min-
destens einen gesteuerten Vorrichtung (200) ent-
sprechend einem zweiten Kommunikationsprotokoll
herzustellen, und wobei die Steuervorrichtung auf-
weist:

einen Prozessor; und

einen Speicher zum Speichern von Anweisun-
gen, die von dem Prozessor ausgefiihrt werden
kénnen,

dadurch gekennzeichnet, dass der Prozessor
fur Folgendes ausgebildet ist:

Senden eines Parameters zum Herstellen
der ersten Kommunikationsverbindung mit
der mindestens einen gesteuerten Vorrich-
tung (200) Uber die zweite Kommunikati-
onsverbindung, die mit der mindestens ei-
nen gesteuerten Vorrichtung (200) im Vor-
aus hergestellt wird, wobei der Parameter
mindestens eine Verbindungskennung, ei-
nen Schlissel oder ein Kommunikations-
band umfasst;

Herstellen der ersten Kommunikationsver-
bindung mit der mindestens einen gesteu-
erten Vorrichtung (200), wenn eine Steuer-
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30

vorrichtung (100) in einen Steuerzustand
eintritt, entsprechend dem Parameter;
Erfassen eines vorbestimmten Kommuni-
kationsindex, welcher der ersten Kommu-
nikationsverbindung entspricht, und Be-
stimmen von relativen Positionsinformatio-
nen in Bezug auf die mindestens eine ge-
steuerte Vorrichtung (200) basierend auf
dem vorbestimmten Kommunikationsin-
dex; und

Bestimmen einer der mindestens einen ge-
steuerten Vorrichtung (200) als eine Ziel-
vorrichtung basierend auf den relativen Po-
sitionsinformationen, und Steuern der Ziel-
vorrichtung,

wobei das zweite Kommunikationsprotokoll
mit geringem Stromverbrauch ausgewahlt
wird, um die zweite Kommunikationsverbin-
dung herzustellen, so dass der Stromver-
brauch bei Verwendung der zweiten Kom-
munikationsverbindung fir die Datenlber-
tragung geringer ist als bei Verwendung der
ersten Kommunikationsverbindung fir die
Datenibertragung.

11. Steuervorrichtung nach Anspruch 10, wobei:

die relativen Positionsinformationen in Bezug
auf die mindestens eine gesteuerte Vorrichtung
(200) einen Abstand und einen relativen Winkel
zu der gesteuerten Vorrichtung (200) umfassen,
und

der Prozessor dazu ausgebildetist, eine gesteu-
erte Vorrichtung (200) der mindestens einen ge-
steuerten Vorrichtung (200) basierend auf den
relativen Positionsinformationen als Zielvorrich-
tung zu bestimmen, indem bestimmt wird, dass
ein Abstand zwischen der gesteuerten Vorrich-
tung (200) und der Steuervorrichtung (100), der
inden relativen Positionsinformationen angege-
ben ist, geringer als ein vorbestimmter Schwel-
lenwert ist und ein relativer Winkel der gesteu-
erten Vorrichtung (200) zur Steuervorrichtung
(100), der in den relativen Positionsinformatio-
nenangegebenist, innerhalb eines vorbestimm-
ten Bereichs liegt,

wobei der vorbestimmte Kommunikationsindex
vorzugsweise eine Signalstarke und eine Sig-
nallibertragungszeit zum Bestimmen des Ab-
stands umfasst; und/oder

wobei die Steuervorrichtung (100) vorzugswei-
se ein Kommunikationsmodul aufweist, das da-
zu ausgebildet ist, die erste Kommunikations-
verbindung herzustellen, wobei das Kommuni-
kationsmodul ein Antennen-Array aufweist, das
an der Oberseite der Steuervorrichtung (100)
angeordnet ist und mindestens zwei Antennen
aufweist, und wobei der vorbestimmte Kommu-



31 EP 3 863 228 B1 32

nikationsindex einen Signaleinfallswinkel um-
fasst, der von dem Antennen-Array zum Bestim-
men des relativen Winkels bestimmt wird.

12. Steuervorrichtung nach Anspruch 10 oder 11, wobei

der Prozessor dazu ausgebildet ist, die Zielvor-
richtung zu steuern, indem ein Steuersignal ent-
sprechend einer detektierten Anweisung er-
zeugt wird und das Steuersignal tber die zweite
Kommunikationsverbindung an die Zielvorrich-
tung gesendet wird; oder

der Prozessor dazu ausgebildet ist, die Zielvor-
richtung zu steuern, indem ein Sprachsignal er-
fasst und erkannt wird, um einen Erkennungs-
inhalt zu erhalten, und indem ein Steuersignal
basierend auf dem Erkennungsinhalt erzeugt
wird und das Steuersignal tber die zweite Kom-
munikationsverbindung an die Zielvorrichtung
gesendet wird,

wobei das erste Kommunikationsprotokoll zum
Herstellen der ersten Kommunikationsverbin-
dung eines aus einem WiFi-Protokoll, einem
Bluetooth-Protokoll oder einem UWB-Protokoll
umfasst;

das zweite Kommunikationsprotokoll zum Her-
stellen der zweiten Kommunikationsverbindung
eines aus einem drahtlosen Kommunikations-
protokoll mit kurzer Reichweite oder einem mo-
bilen Kommunikationsprotokoll umfasst;

das drahtlose Kommunikationsprotokoll mit kur-
zer Reichweite zumindest eines aus einem In-
frarotprotokoll, einem WiFi-Protokoll, einem
Bluetooth-Protokoll, einem UWB-Protokoll,
oder einem ZigBee-Protokoll umfasst; und

das mobile Kommunikationsprotokoll zumin-
dest eines aus einem 3G-Kommunikationspro-
tokoll, einem 4G-Kommunikationsprotokoll, ei-
nem 5G-Kommunikationsprotokoll, einem
GSM-Kommunikationsprotokoll, oder einem
GPRS-Kommunikationsprotokoll umfasst.

13. Nichtfliichtiges computerlesbares Speichermedium,

aufdem ein Computerprogramm gespeichertist, da-
durch gekennzeichnet, dass bei Ausfiihrung durch
einen Prozessor bewirkt wird, dass der Prozessor
samtliche Schritte des Vorrichtungssteuerungsver-
fahrens nach einem der Anspriiche 1 bis 9 durch-
fuhrt.

Revendications

Procédé permettant de commander un dispositif
commandé (200), dans lequel le procédé est utilisé
pour un dispositif de commande (100) capable d’éta-
blir une premiére connexion de communication avec
au moins undispositif commandé (200) selon un pre-
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mier protocole de communication et d’établir une se-
conde connexion de communication avec au moins
un dispositif commandé (200) en fonction d’un se-
cond protocole de communication, caractérisé en
ce que le procédé comprend :

I'envoi, par le dispositif de commande (100),
d’'un paramétre permettant d’établir la premiere
connexion de communication a I'au moins un
dispositif commandé (200) au travers de la se-
conde communication connexion établie avec
'au moins un dispositif commandé (200) a
I'avance, le parametre comprenant au moins un
identifiant de connexion, une clé, ou une bande
de communication ;

I’établissement (101), par le dispositif de com-
mande (100), de la premiére connexion de com-
munication avec I'au moins un dispositif com-
mandé (200) lorsqu’un dispositif de commande
(100) entre dans un état de commande en fonc-
tion du parameétre ;

I'acquisition (102), par le dispositif de comman-
de (100), d'un indice de communication prédé-
fini correspondant a la premiere connexion de
communication et la détermination, par le dis-
positif de commande (100), d’informations sur
la position relative par rapport a 'au moins un
dispositifcommandé (200) sur labase de I'indice
de communication prédéfini ;

la détermination (103), par le dispositif de com-
mande (100), de I'au moins un dispositif com-
mandé (200) en tant que dispositif cible sur la
base des informations relatives a la position et
la commande du dispositif cible ;

la sélection, par le dispositif de commande
(100), du second protocole de communication
a faible consommation d’énergie pour établir la
seconde connexion de communication, de sorte
quelaconsommation d’énergie liée al'utilisation
de la seconde connexion de communication
pour la transmission de données est inférieure
a celle liée a I'utilisation de la premiere con-
nexion de communication pour la transmission
de données.

2. Procédé selon la revendication 1, dans lequel :

les informations sur la position relative par rap-
port a I'au moins un dispositif commandé (200)
comportent une distance et un angle relatif par
rapport au dispositif commandé (200), et

la détermination de I'un des au moins un dispo-
sitif commandé (200) en tant que dispositif cible
sur la base des informations de position relative
comprend en outre :

ladétermination d’un dispositif commandé (200)
parmi I'au moins un dispositif commandé (200)
comme étant le dispositif cible lorsqu’une dis-
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tance entre le dispositif commandé (200) et le
dispositif de commande (100) indiquée dans les
informations de position relative est inférieure a
un seuil prédéfini et qu’'un angle relatif du dis-
positif commandé (200) par rapport au dispositif
de commande (100) indiqué dans les informa-
tions de position relative se situe dans une four-
chette prédéfinie.

Procédé selon la revendication 1 ou 2, dans lequel
lindice de communication prédéfini comprend une
force de signal ou un temps de transmission du si-
gnal pour déterminer la distance.

Procédé selon I'une quelconque des revendications
1 a 3, dans lequel :

le dispositif de commande (100) comprend un mo-
dule de communication configuré pour établir la pre-
miére connexion de communication, le module de
communication comportant un réseau d’antennes
disposé au sommet du dispositif de commande (100)
etdoté d’au moins deux antennes, etl'indice de com-
munication prédéfini comprend un angle d’incidence
du signal déterminé par le réseau d’antennes pour
la détermination de I'angle relatif.

Dispositif selon 'une quelconque des revendications
1 a 4, dans lequel la commande du dispositif cible
comprend :

la génération d’un signal de commande en fonction
d'une instruction détectée et I'envoi du signal de
commande au dispositif cible au travers de la secon-
de connexion de communication.

Procédé selon I'une quelconque des revendications
1 a 5, dans lequel une condition de déclenchement
permettant d’entrer dans I'état de commande com-
prend au moins I'une parmi :

la détection du fait que le dispositif de comman-
de (100) est choisi, ou

le démarrage d’'un programme d’application pré-
défini installé dans le dispositif de commande
(100).

Procédé selon I'une quelconque des revendications
1 a 6, dans lequel, aprés avoir déterminé I'un des
dispositifs commandés (200) comme étant le dispo-
sitif cible sur la base des informations de position
relative, le procédé comprend en outre :

I'affichage d'une interface de commande du dispo-
sitif cible sur une interface d’affichage du dispositif
de commande (100).

Procédé selon la revendication 1, dans lequel 'em-
placement cible comprend :

la collecte recueillir et la reconnaissance d’un
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signal vocal pour obtenir un contenu de
reconnaissance ; et

la génération d’un signal de commande basé
sur le contenu de reconnaissance et I'’envoi du
signal de commande au dispositif cible au tra-
vers de la seconde connexion de communica-
tion.

9. Procédé selon la revendication 1, dans lequel :

le premier protocole de communication pour
établirla premiére connexion de communication
comprend l'un quelconque des protocoles
suivants : un protocole WiFi, un protocole Blue-
tooth ou un protocole UWB ;

le second protocole de communication pour éta-
blir la seconde connexion de communication
comprend l'un quelconque des protocoles
suivants : un protocole de communication sans
fil a courte portée ou un protocole de communi-
cation mobile ;

le protocole de communication sans fil a courte
portée comprend au moins un protocole infra-
rouge, un protocole WiFi, un protocole Blue-
tooth, un protocole UWB ou un protocole
ZigBee ; et

le protocole de communication mobile com-
prend au moins un protocole de communication
3G, un protocole de communication 4G, un pro-
tocole de communication 5G, un protocole de
communication GSM ou un protocole de com-
munication GPRS.

10. Dispositif de commande (100) capable d’établir une

premiére connexion de communication avec au
moins un dispositif commandé (200) selon un pre-
mier protocole de communication et d’établir une se-
conde connexion de communication avec au moins
un dispositif commandé (200) selon un second pro-
tocole de communication, etle dispositif de comman-
de comprend :

un processeur ; et

une mémoire permettant de stocker des instruc-
tions exécutables par le processeur,
caractérisée en ce que le processeur est con-
figuré pour :

'envoi d’'un paramétre pour établir la pre-
miére connexion de communication avec
I'au moins un dispositif commandé (200) au
travers d’'une seconde connexion de com-
munication établie a l'avance avec lau
moins un dispositif commandé (200), le pa-
rameétre comportant au moins un identifica-
teur de connexion, une clé ou une bande
de communication ;

I'établissement de la premiére connexion
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de communication avec I'au moins un dis-
positif commandé (200) lorsqu’un dispositif
de commande (100) entre dans un état de
commande en fonction du paramétre ;
'acquisition d’un indice de communication
prédéfini correspondant a la premiére con-
nexion de communication et la détermina-
tiondes informations de position relative par
rapportal’au moins undispositif commandé
(200) sur la base de I'indice de communi-
cation prédéfini ; et

la détermination de I'un des au moins un
dispositif commandé (200) en tant que dis-
positif cible sur la base des informations re-
latives a la position et la commande du dis-
positif cible,

dans lequel un second protocole de com-
munication a faible consommation d’éner-
gie est sélectionné pour établir la seconde
connexion de communication, de sorte que
la consommation d’énergie liée a I'utilisa-
tion de la seconde connexion de communi-
cation pour la transmission de données est
inférieure a celle liée a I'utilisation de la pre-
miere connexion de communication pour la
transmission de données.

11. Dispositif d’affichage selon la revendication 10, dans
lequel,

les informations sur la position relative par rap-
port a I'au moins un dispositif commandé (200)
comportent une distance et un angle relatif par
rapport au dispositif commandé (200), et

le processeur est configuré pour déterminer un
dispositif commandé (200) de I'au moins un dis-
positif commandé (200) en tant que dispositif
cible sur la base des informations de position
relative en déterminant qu’une distance entre le
dispositif commandé (200) et le dispositif de
commande (100) indiqué dans les informations
de position relative est inférieure a un seuil pré-
défini et qu'un angle relatif du dispositif com-
mandé (200) par rapport au dispositif de com-
mande (100) indiqué dans les informations de
position relative est compris dans une plage pré-
définie,

dans lequel, de préférence, I'indice de commu-
nication prédéfini comprend une force de signal
ou un temps de transmission du signal pour dé-
terminer la distance ; et/ou

dans lequel, de préférence, le dispositif de com-
mande (100) comprend un module de commu-
nication configuré pour établir la premiere con-
nexion de communication, le module de com-
munication comportant un réseau d’antennes
disposé au sommet du dispositif de commande
(100) et doté d’au moins deux antennes ; etl'in-
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dice de communication prédéfini comprend un
angle d’incidence du signal déterminé par le ré-
seau d’antennes pour déterminer I'angle relatif.

12. Dispositif de commande selon la revendication 10
ou 11, dans lequel

le processeur est configuré pour commander le
dispositif cible en générant un signal de com-
mande en fonction d’une instruction détectée et
en envoyantle signal de commande au dispositif
cible au travers de la seconde connexion de
communication ; ou

le processeur est configuré pour commander le
dispositifcible enrecueillant et en reconnaissant
un signal vocal pour obtenir un contenu de re-
connaissance, eten générant un signal de com-
mande basé sur le contenu de reconnaissance
et en envoyant le signal de commande au dis-
positif cible au travers de la seconde connexion
de communication,

dans lequel le premier protocole de communi-
cation pour établir la premiere connexion de
communication comprend I'un quelconque des
protocoles suivants : un protocole WiFi, un pro-
tocole Bluetooth ou un protocole UWB ;

le second protocole de communication pour éta-
blir la seconde connexion de communication
comprend l'un quelconque des protocoles
suivants : un protocole de communication sans
fil a courte portée ou un protocole de communi-
cation mobile ;

le protocole de communication sans fil a courte
portée comprend au moins un protocole infra-
rouge, un protocole WiFi, un protocole Blue-
tooth, un protocole UWB ou un protocole
ZigBee ;

le protocole de communication mobile com-
prend au moins un protocole de communication
3G, un protocole de communication 4G, un pro-
tocole de communication 5G, un protocole de
communication GSM ou un protocole de com-
munication GPRS.

13. Support de stockage lisible par ordinateur non tran-
sitoire sur lequel est stocké un programme informa-
tique, caractérisé en ce que, lorsqu'il est exécuté
par un processeur, ameéne le processeur a réaliser
toutes les étapes du dispositif de commande selon
I'une quelconque des revendications 1 a 9.



EP 3 863 228 B1

/ 200

controlled
device

/- 100 /- 200

control device device

controlled

/ 200

controlled
device

Fig. 1

establishing a first communication connection with at least one controlled device, 101
n response to a control device entering a control state

acquiring a preset communication index corresponding to the first communication
connection, and determining relative position information with respect to the at 102
least one controlled device according to the preset communication index

determining one of the controlled devices as a target device based on the relative 103
position information, and controlling the target device

Fig. 2

20



-

EP 3 863 228 B1

Fig. 3A

21




-

EP 3 863 228 B1

Fig. 3B

22




/-201

EP 3 863 228 B1

/- 202

/ 203

first relative target device
communication position determination
connection information and control
establishment determining module
module module
Fig. 4
500

— 504 % _\r

memory —> _
processing 516
component .
communication
component H
/- 506 <>
power
component — /‘ 520
/_ 508 processor
multimedia
<
component
sensor — 514
<€—»r component
/- 510
audio
component [

{

input/output
interface

/ 512

Fig. 5

23



EP 3 863 228 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 2010064167 A2 [0002] * US 2005225453 A1 [0002]
* WO 2016192916 A1 [0002]

24



	bibliography
	description
	claims
	drawings
	cited references

